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too arranged to be at least partially housed withm the 
Ss Sn 1 oV. The expansion tool is constructed and 
Tan^to expand at toast a portion of the diameter of 
ThL S section 10L. The expansion tool can include a 
ttexaSrdevlceUandasecondexpancterd^ce 
16 Thefirstexpanderdevlcecanbe arrangedtoexpand 
amSaportionofaflrstsectlonlOLofthe expandable 

in<S lS and the second ^P-^-^f ^ S^sSt^^ 
ranged to expand at least a portion of a second sectwn 
10S of the expahdaWe conduit 10. 
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Description 



[0001] The present invention relates to an apparatus 
tor and a method of anchoring a first conduit to a second 
conduit, the apparatus and method particularly, but not 
exclusively, using an Inflatable device to provide a tem- 
porary anchor. 

[0002] A borehole is conventionally drilled during the 
recovery of hydrocarbons from a welK the borehole typ- 
ically being lined with a casing. Casings are installed to 
prevent the formation around the borehole from collaps- 
ing. In addition, casings prevent unwanted fluids from 
the surrounding formation from flowing into the bore- 
hole, and similarly, prevents fluids from wtthin the bore- 
hole escaping into the surrounding fomriation. 
[0003] Boreholes are conventionally drilled and cased 
In a cascaded manner; that is, casing of the borehole 
begins at the top of the well with a relatively large outer 
diameter casing. Subsequent casing of a smaller diam- 
eter is passed through the inner diameter of the casing 
above, and thus the outer diameter of the subsequent 
casing is limited by the inner diameter of the preceding 
casing. Thus, the casings are cascaded with the diam- 
eters of the casing lengths reducing as the depth of the 
well increases. This gradual reduction in diameter re- 
sults in a relatively small inside diameter casing near the 
bottom of the well that could limit the amount of hydro- 
carbons that can be recovered. In addition, the relatively 
large diameter borehole at the top of the well involves 
increased costs due to the large drill bits required, heavy 
equipment for handling the larger casing, and increased 
volumes of drill fluid that are required. 
[0004] Each casing is typically cemented into place 
by filling cement into an annulus created between the 
casing and the surrounding formation. A thin slurry ce- 
ment is pumped down into the casing followed by a rub- 
ber plug on top of the cement. Thereafter, drilling fluid 
is pumped down the casing above the cement that is 
pushed out of the bottom of the casing and into the an- 
nulus. Pumping of drilling fluid is stopped when the plug 
reaches the bottom of the casing and the wellbore must 
be left, typically for several hours, whilst the cement 
dries. This operation requires an Increase in rig time due 
to the cement pumping and hardening process, that can 
substantially increase production costs. 
[0005] It is known to use a pliable casing that can be 
radially expanded so that an outer surface of the casing 
contacts the formation around the kwrehole. The pliable 
casing undergoes plastic deformation when expanded, 
typically by passing an expander device, such as a ce- 
ramic or steel cone or the like, through the casing. The 
expander device Is propelled along the casing in a sim- 
ilar manner to a pipeline pig and may be pushed (using 
fluid pressure for example) or pulled (using drill pipe, 
rods, coiled tubing, a wireline or the like). 
[0006] Lengths of expandable casing are coupled to- 
gether (typically by threaded couplings) to produce a 
casing string. The casing string is inserted into the bore- 



hole in an unexpanded state and is subsequently ex- 
panded using the expander device, typically using a 
substantial force to facilitate the expansion process. 
However, the unexpanded casing string requires to be 
5 anchored either at or near an upper end or a lower end 
thereof during the expansion process to prevent undue 
movement. This is because when the casing string is in 
an unexpanded state, an outer surface of the casing 
string does not contact the surrounding borehole forma- 
te tlon or an inner face of a pre-installed casing or liner 
(until at least a portion of the casing has been radially 
expanded), and thus there is no inherent initial anchor- 
ing point. 

[0007] Slips are conventionally used to temporarily 
15 anchor the unexpanded casing to the borehole during 
the expansion process. Slips are generally wedge- 
shaped, steel, hinged portion that provide a temporary 
anchor when used. Slips are actuated whereby the 
wedge-shaped portions engage with the surrounding 
20 borehole formation or a casing or liner. 

[0008] However, the mechanical configuration of slips 
often causes damage to the casing or liner. In some cas- 
es, the damage causes the slip to fail due to a loss of 
mechanical grip. Slip-type devices in open-hole engag- 
es ing formation are often prone to slippage also. 

[0009] According to a first aspect of the present inven- 
tion, there Is provided an apparatus for anchoring a first 
conduit to a second conduit, the apparatus comprising 
an inflatable device for engaging with the first conduit, 
30 wherein the inflatable device is inflatable to facilitate an- 
choring of the first conduit to the second conduit. 
[0010] According to a second aspect of the present 
invention, there is provided a method of anchoring a first 
conduit to a second conduit, the method comprising the 
35 steps of providing a first conduit, providing an inflatable 
device in contact with the first conduit, running the first 
conduit and inflatable device into the second conduit, 
and subsequently inflating the inflatable device to facil- 
itate anchoring of the first conduit to the second condu it. 
40 [0011] According to a third aspect of the present in- 
vention, there is provided a method of anchoring an ex- 
pandable conduit to a second conduit, the method com- 
prising the steps of providing an expandable conduit, 
mnning the first conduit into the second conduit, passing 
45 an inflatable device into the conduit, and subseqpentty 
inflating the inflatable device to facilitate anchoring of 
the expandable conduit to the second conduit 
[0012] The first conduit is typically an expandable 
conduit- 

50 [001 3] The first or expandable conduit may comprise 
any type of expandable conduit that is capable of sus- 
taining plastic and/or elastic deformation. The first con- 
duit typically comprises an expandable liner, casing or 
the like. The second conduit may comprise any type of 
55 conduit. The second conduit typically comprises a liner, 
casing, borehole or the like. 

[001 4] The inflatable device typically comprises an in- 
flatable balloon-type portion coupled to a ring. This al- 
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lows a string or the like to be passed through the Inflat- 

fnSZe Slice is delisted and subsequently moves 

?irrS'^t?^e -P-^r i'^^raXus- 
Jeleasablyattachedtotheinflatabledevlce.typlcallyus 

■^C^Stredevteemavbeiocat^^^^^^^^^ 
LToandable conduit. Alternatively, the inflatable dev.ce 
;Tbe ~"Pted at or near an upper end of the expan^ 
Se^nduHoratornearalowerendoftheexp^^^^^^ 
Sndun. The inflatable device may be coupled to the ex 
Sndable conduit using any suitabte connertto^ 
Eooi 81 The inflatable device is typically inflated to e^ 
pand the expandable conduit whereby the expandaWe 
S du contacts the second a>ndun. t»^«'f V PJ^'^^ 
Z anchor In this embodiment, the expandable condurt 
i opt^nally provided with a slotted portion to faahtate 
LxoatSion This Is advantageous as the contact be- 
Jeen the expandable conduit and the second condu., 
IvTdes the anchor, and forces appF.ed to the expand- 
able conduit are mainly channelled irjo the sec»^^^^^ 
dult via the expandable conduit and not the inflatable 

mS" Alternatively, the Inflatable device is infixed 
Whereby a portion thereof directly contacts the second 

~o"s:7hLt?ard:":e.^ 

Tm steel. Alternat'^ely. the expander device may be 
';°alfactured from ceramic or a combj^at^n of s^^^ 
and ceramic. The expander device ,s optionally flex bie_ 
?0M11 The expander devtee optionally provKied 
wH least one seal. The seal typically comprises at 

;^SrT°e method optionally composes one some 
or all of the additional steps of inserting --^^^^f 
device into the expandable conduit, opera^ng the ex 
nander device to expand the expandable conduit de 
flSnrtheinflatable device, and removing theexpander 

devii and/or the inflatable device fromthe expandable 
condurt and/or the second conduit. 
mM31 The method optionally comprises one. some 
or all of the additional steps of attaching an expande 
device to the inflatable device, operating the expander 
devS to expand the expandable conduit. 'e-attach.n9 
Ihe e^ander device to the inflatable dev.ce. de^^at ng 
rheinKbledevlce.andremovingtheexp3nderde^^^^ 
and/or the inflatable devicefromtheexpandable conduit 

and/or second condurt. 

[00241 The expander device is typically operated by 
propelling it through the expandable condu-t usmg fluid 
pressure Alternatively, the expander device may be op- 
e aSd by pigging it along the expandable conduit using 
a c^nveS ^-9 or tractor. The expander device may 



he ooerated by propelling it using a weight (from 
rs^^°^:":^p.e).ormay 
expandable conduit (e.g. using dnil pipe. rods, coueo 

KheX fluldVessure can be applied bebw the 

P0261 Embodiments of the P-se^t inventic. sjjal, 
now be described, by way of example on^. w th refer 
10 er»ce to the accompanying drawings, in which.- 
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Fiqs la to Id are successive stages in anchoring 
aSexpanding an expandable condutt«lthm a se^ 
ond conduit uslngaflrstembodlmentof an inflatable 

S^2a to 2d are successive stages in anchoring 
and expanding an expandable condurt within a 
::lTto tie bacK the -P-dable 
casing using a second embodiment of an inflatable 

S'lL to 3d are successive stages in anchoring 
^expanding an expandable conduit wUhlna^c- 

ond condurt using a third embodiment of an .nflata- 

TJ^Ta front elevation showing a first configu- 
ration of a friction and/or sealing materia that can 
Sappliedtoanoutersurfaceoftheconduitsshown 

?ig'!4^lanend elevation of thefricMon and/or seal- 
ing material of Fig. 4a; 

Fta 4c is an enlarged view of a portion of the ma- 
terial of Figs 4a and 4b showing a prof iled outer sur- 

fT 5 is a schematic cross-section of an expanda- 
btecondurtthat can be used with the presentmven^ 
tion having an alternative configuration of a frict«n 
and/or sealing material; 

Fig. 6a is an front elevation of the friction and/or 
sealing material of Fig. 5; and 
Fig . 6b is an end elevation of the friction and/or seal- 
ing material of Fig. 6a. 



[00271 ReferringtoFlg. I.thereisshowninsequence 
(Fiqs 1a to 1d) successh/e stages of anchoring an ex- 
45 pandable condurt 10 to a casing 12 provided In a ^r^ 
hole (not shown), the borehole typically being drrtl^ to 
tecimate the recovery of hydrocarbons. The e^P^r^dabte 
condurtlOis typically anexpandabte liner or casing.but 

any type of expandable condurt may be used. . 
50 K The borehole is conventionally lined wi h cas^ 
Ll2topreventthefom,ationaroundthe borehole from 

collapsing and also to prevent unwanted ""-ds from the 
surround^g formation from flowing into ^^1^^°^' 
and similarly, prevents fluids from withm ^ ^^^f 
55 escaping into the surrounding formation. It b« 
noted that the casing 1 2 may comprise any WPe of 
durt. such as a pipefine. a finer, a casing, a borehole or 
the like. 
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[0029] An inflatable device 14, that in this embodi- 
ment has an expander device 16 telescopically attached 
thereto, is positioned within the expandable conduit 10 
before the conduit 10 is inserted into the casing 12. 
[00301 Referring to Fig. 1 a, the conduit 1 0 with the in- 
flatable device U and expander device 16 located 
therein is run into the hole to the required setting depth. 
As can be seen in Fig. la, a lower end 101 of the ex- 
pandable conduit 10 is radially expanded (Indicated 
generally at 18) to allow the inflatable device 14 and the 
expander device 16 to be located therein. It will be ap- 
preciated that although Figs 1 a to 1 d show the inflatable 
device 14 and expander device 16 located at or nearthe 
lower end 101 of the conduit 10, the Inflatable device 14 
and/or the expander device 16 may also be located at 
or near an upper end of the conduit 10. In this case, the 
expander device 16 Is propelled downwardly using, for 
example, the weight of a string, fluid pressure or any 
other conventional method. 

[0031] The inflatable device 1 4 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular balloon-type portion 14b that is mounted 
on an annular ring 14r. The annular ring 14r allows a 
string, wireline or the like to be passed through the in- 
flatable device 14 as required. 

[0032] This is particularly advantageous where the in- 
flatable device 14 is positioned at the upper end of the 
conduit 10. Thus, substantially full-bore access is still 
possible. 

[0033] Referring to Fig. 1 b, the Inflatable device 1 4 is 
inflated to expand the Inflatable annular balloon-type 
portion 14b. As the balloon-type portion 14b expands, 
an anchor portion 1 0a of the conduit 10 is also expand- 
ed. The anchor portion 1 0a is expanded by the inflatable 
device 14 until it contacts the casing 12. as shown in 
Fig. 1b. This contact between the anchor portion 10a of 
the expandable conduit 10 and casing 12 provides an 
anchor point and/or a seal between the expandable con- 
duit 10 and the casing 12. The outer surface of the an- 
chor portion 10a may be suitably profiled (e.g. ribbed) 
or coated with a friction and/or sealing material 1 00 (Figs 
4a to 4c) to enhance the grip of the conduit 1 0 on the 
casing 12, The friction and/or sealing material 100 may 
comprise, for example, any suitable type of rubber or 
other resilient materials. It should be noted that the fric- 
tion and/or sealing material 100 can be provided on an 
outer surface 10s of the conduit 10 at various axially 
spaced-apart locations. 

[0034] Referring to Rgs 4a to 4c, the friction and/or 
sealing material 100 typically comprises first and sec- 
ond bands 102, 104 that are axially spaced apart along 
a longitudinal axis of the conduit 12. The first and second 
bands 102, 1 04 are typically axially spaced by some dis- 
tance, for example 3 Inches (approximately 76mm). 
[0035] The first and second bands 102, 104 are pref- 
erably annular bands that extend circumferentially 
around the anchor point 10a of the conduit 10, although 
this configuration is not essential. The first and second 



bands 102, 104 typically comprise 1 inch wide (approx- 
imately 25.4mm) bands of a first type of rubber. The fric- 
tion and/or sealing material 100 need not extend around 
the full circumference of the conduit 10. 
5 [0036] Located between the first and second bands 
102. 104 is a third band 106 of a second type of rubber. 
The third band 106 preferably extends between the first 
and second bands 102, 104 and is thus typically 3 inch- 
es (approximately 76mm) wide. 
10 [0037] The first and second bands 1 02, 1 04 are typi- 
cally of a first depth. The third band 1 06 is typically of a 
second depth. The first depth is optionally larger than 
the second depth, although they are typically the same, 
as shown in Rg. 4a. The first and second bands 102, 
IS 1 04 may protrude further from the surface 1 0s than the 
third band 106, although this is not essential. 
[0038] The first type of mbber (i.e. first and second 
bands 102, 104) Is preferably of a harder consistency 
than the second type of rubber (i.e. third band 1 06). The 
20 first type of rubber is typically 90 durometer mbber. 
whereas the second type of rubber is typically 60 du- 
rometer mbber. Durometer is a conventional hardness 
scale for rubber. 

[0039] The particular properties of the mbber may be 
25 of any suitable type and the hardnessess quoted are ex- 
emplary only. It should also be noted that the relative 
dimensions and spacings of the first, second and third 
bands 102. 104, 106 are exemplary only and may be of 
any suitable dimensions and spacing. 
30 [0040] As can be seen from Fig. 4c in particular, an 
outer face 106s of the third band 106 can be profiled. 
The outer face 106s is ribbed to enhance the grip of the 
third band 106 on an inner face 1 21 of the casing 12. It 
will be appreciated that an outer surface on the first and 
35 second bands 102, 104 may also be profiled (e.g. 
ribk>ed). 

[0041] Thetwoouterbands102, 104 being of a harder 
mbber provide a relatively high temperature seal and a 
back-up seal to the relatively softer rubber of the third 
40 band 1 06. The third band 1 06 typically provides a lower 
temperature seal. 

[0042] Referring to Rg. 5, there is shown an alterna- 
tive conduit 1 20 that can be used in place of conduit 1 0. 
Conduit 1 20 is substantially the same as conduit 10, but 
46 Is provided with a different configuration of friction and/ 
or sealing material 122 on an outer surface 120s. 
[0043] The expandable conduit 120 is provided with 
a pre-expanded portion 120e in which an expander de- 
vice (e.g. expander device 16) and/or an inflatable de- 
50 vice (e.g. device 14) may be located whilst the conduit 
120 is run into a borehole or the like. It should be noted 
that the expander device need not be located in the con- 
duit 120 whilst it is being run into the borehole, and can 
be kx:ated in the conduit 1 20 once it is in place. 
55 [0044] As shown in Fig. 5, the expandable conduit 1 00 
is provided with the frfctfon and/or sealing material 122 
at at least one location. The fiction and/or sealing ma- 
terial 122 is applied to the outer surface 120s of the con- 
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^ •» 190 at axially spaced apart locattons. typically 
^LrfromonfaU^rtyaroundiainch^^ 

Sot; T.:;Sl;tion and/or sealing material 122 is best 
[004dj Hit: friction and/or sealing ma- 

,naii«n 150 Dfovides in use. a number of slots i^*a. 

fot^ I2?a Tib are typically in the order of 0.2 inches 
iS^rox'rnat^rs-) vl^c^e by arour,d 2 inches (approx- 

l;o'^TcTel"Lzigzagpattern.thes,ots12.aa. 
Sat around 20 circumf erentlally spaced-apart loca- 
withTround 18- between each along one edge 
SaoT he band. The process is then repea^f ^y m^l^ 
122a oune ^^^^ ^.^^ ^22b of the 

LTdle 1^ 2^ on^^^^^^ ^22b being circumferen- 
Sotet by 9Mrom the stots 124a on the other s.de 

Iroil in use. the friction and/or sealing -"^teri^' j22 
Si J to the outer surface 1 20s of the (unexpanded) 
'^^H^hr«>ndutt120 itshouldbenotedthatthecon- 

Sndu! 0 120 tS is by pushing or pulling on the con- 

useTS'«.nventional sBps may lose their gr.p on the 
! nn 12 where damage ensues or the casing 12 is 
^rkVrXrng-b'antial^alioftheforcesdir^^ 
rmecas-m9l2vra the anchor pointobvlates these d:s- 

?Sr?he expander device 16 can then be pulled 

120,0 any con^er^^^^^^^ 

16 in any conventional manner. 
M511 in the embodiment shown m Rg. 1. the ex- 
Sr device 16 is telescopically coupled to the inflat- 
2re1evTe14usingatelescopiccoupling.gener^^^^^^^^^^ 
^ated at 22. Coupling 22 comprises one or more tele- 



scop-^ally coupled members24thatare^a^^^^^^^^ 
=fe;:ay10f.t^PP.^^^^^^^^ 

SK::^iCrtSS^ 

also to move upward, as shown in Fig. Id. 
,0 mo«J K shou'ld be noted that the 'n«*f ^^7^^;^ 
Tno tonger required to anchor the co"du.y O^ 20 to 
the casing 12 as the expanded conduit 10 (Figs 1c ana 
Z sSure the (expanded and unexpanded) condurt 10 
aSecasligl'^ 
,s 100 122 is used to enhance the grip of the conduct 10. 
2S;nthecas.ng12inuse.andcanalsop^^^^^^^^^ 
,n an annulus created between the condurt 10. 120 and 

S'^The expander device 16 is continually pulled 
,0 ELll^SthesurfaceuntUtheexpandabecon- 
duniO I20isfullyexpandedtocontactthecas.ng12 
thereafter the inflatable device 14 and the expander 
devilemayberemovedfromtheexpandabte 

10 120 and/orthe casing 12 atthe surface. 
2s 00541 Anchoringandexpandingtheexpandablecon- 
120 in thiLay has several advan ages^ Wrt^^^ 
te embodiment shown in F'^. 1 , t is possible o dep oy 
t^nVol line or coiled tubing to control operat«)n of the 
TnraSSe device 14 and any other apparatus located 
30 ri3rehole,andacontrolline.wirelineorcoj^edK^ 
mav be used to propel or pull the expander device 1 6. 
Si?he e^bodlLnt shown in Fig. 1 , there is no pres. 

eiosure to the surrounding formation and no ng 
i rLuked With the inflatable device 14 configured as 
ss an SnS n^g 14r. substantially full bore access . stiU 

J^^q" . shou« be noted that the method descnbed 
WUh reference to Fig. 1 is intended to expand the ex- 
;l2leconduit10j20inasin9lepassoftheexpan^ 

^ 'e device 16 through the expandable corKlu't 10^^°. 
but multiple passes and/or expansions are possible^ 

Ref erring to Fig. 2, there is shown m sequence 
S^sLto^d)suLss.vestagesofhanginganexp^^^^^ 
S Snduit 30 off a casing 32 (ie tying bad< a liner). 
« t expandable conduit 30 typically <»'"P"-"9/" 
nandable liner and being used to line or case a lower 
'X of rt^reho.e34. the borehole 34 tyj^^^^^^^^^^ 

drilled to facilitate the recovery of f^^^^^f J*'.^. 
tow? portion of the borehole 34 has not been Ine^ 
so crsed.whereintheupperportionofthet^rehole34has 

been lined with an existing casing or liner 36. 
[00571 In the embodiment shown in Fig. 2. the ex 
SSble condun 30 is provided w^^j^-J-^^" f 
sealing materia. 38 on an outer ^"^^^ '^^^ l""^ 
55 function of the friction and/or seating "^f 
provide a (friction and/or sealing) coupling between he 
expandab e conduit 30 and the existing Uner or casing 
36 the friction and/or sealing material 38 may also pro- 
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Vide a seal between the lower (unlined) and upper 
(lined) portions of the borehole 34. The friction and/or 
sealing material may comprise, for example, any suita- 
ble type of rubber or other resilient materials.. For exam- 
ple, the friction and/or sealing material 38 can be con- 
figured in a similar way to the friction and/or sealing ma- 
terial 100. 122 described above with reference to Figs 
4 to 6. 

[0058] Addittonally. the conduit 30 may be provided 
with friction and/or sealing material (e.g. material 100, 
122) at a lower end 301 of the conduit 30 to enhance 
the anchoring effect at this portion of the conduit. Addi- 
tionally, the friction and/or sealing material can be pro- 
vided at various spaced-apart locations along the length 
of the conduit 30 to enhance the coupling between the 
conduit 30 and the borehole 34 or casing 36. 
[0059] Referring to Fig. 2, an inflatable device 40, that 
has an expander device 42 releasably attached thereto, 
is positioned within the expandable conduit 30 before 
the conduit 30 is inserted into the borehole 34. The con- 
duit 30 is provided with an expandable portion of casing 
or liner 44. portion 44 being provided with a plurality of 
longitudinal slots 48. The portion 44 may be located at 
a lower end 301 of the conduit 30 or may be Integral 
therewith. 

Referring to Fig. 2a. the conduit 30 with the inflatable 
device 40 and expander device 42 releasably attached 
at or near a lower end thereof, is run into the borehole 
34 to the required setting depth. As can be seen in Fig. 
2a, a lower end 301 of the condurt 30 is radially expand- 
ed (indicated generally at 50) to allow the expander de- 
vice 42 to be located therein, it will be appreciated that 
although Figs 2a to 2d show the inflatable device 40 and 
expander device 42 located ator near the lower end 301 
of the conduit 30, the inflatable device 40 and/or the ex- 
pander device 42 may also be located at or near an up- 
per end of the conduit 30. In this case, the expander 
device 42 is propelled downwardly using, for example, 
the weight of a string, fluid pressure or any other con- 
ventional method. 

[0060] The inflatable device 40 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular balloon-type portion 40b that is mounted 
on an annular ring 40r. The annular ring 40r allows a 
string, wireline or the like to be passed through the in- 
flatable device 40 as required. This Is particularly ad- 
vantageous where the inflatable device 40 is positioned 
at the upper end of the conduit 30. 
[0061] Referring to Fig. 2b, the Inflatable device 40 Is 
inflated to expand the inflatable annular balloon-type 
portion 40b. As the balloon-type portion 4Cb expands, 
the expandable portion 44 of conduit 30 also expands. 
As can be seen in Fig. 2b, the longitudinal slots 48 widen 
as the portion 44 expands. Portion 44 acts as an anchor 
for the casing 30 and is expanded until it contacts the 
borehole 34, as shown in Fig. 2b. This contact between 
portion 44 and the borehole 34 provides an anchor point 
and/or a seal between the expandable conduit 30 (to 



which portion 44 is attached or integral therewith) and 
the borehole 34. 

[0062] As with the previous e mbodiment, the expand- 
er device 42 is then pulled through the expandable con- 
5 duit 30 to radially expand the conduit 30, as shown in 
Fig. 2c. The expander device 42 can be propelled 
through the conduit 30 in any conventional manner. In 
Fig. 2, the expander device 42 is pulled through the con- 
duit 30 using a drill pipe or string 52 that is attached to 
w the expander device 42 in any conventional manner 
[0063] As the expander device 42 is pulled upwards, 
the upward movement thereof is stopped after a prede- 
termined time or distance, at which point the expander 
device 42 is lowered until a coupling between the ex- 
15 pander device 42 and the Inflatable device 40 latches. 
As with the previous embodiments, the inflatable annu- 
lar balloon-type portion 40b is automatically deflated 
and further upward movement of the expander device 
42 causes the inflatable device 40 also to move upward. 
20 as shown In Fig. 2d. It should be noted that the upward 
movement of the expander device 42 should only be 
stopped once a sufficient length of conduit 30 has been 
expanded to provide a sufficient anchor. 
[0064] it should also be noted that the portion 44 is no 
25 longer required to anchor the conduit 30 to the borehole 
34 as the expanded conduit 30 (Figs 2c and 2d) secures 
the conduit 30 to the borehole 34. The friction and/or 
sealing material (where used) can help to provide a re- 
liable anchor for the conduit 30 whilst it Is being expand- 
30 ed and also when in use. 

[0065] The expander device 42 is continually pulled 
upwards until the conduit 30 is fully expanded, as shown 
in Fig. 2d. Thereafter, the inflatable device 40 and the 
expander device 42 may be removed from the expand- 
35 able conduit 30 and the borehole at the surface. As 
shown in Fig. 2d, the condurt 30 expands whereby the 
friction and/or sealing material 38 contacts the casing 
36. This provides a tie back to the casing 36 and option- 
ally a seal between the upper (lined) portion of the well- 
40 bore and the lower (lined) borehole 34, depending upon 
the composition of the material 38. 
[0066] With the embodiment shown in Fig. 2. there is 
no pressure exposure to the formation, full bore access 
is still possible, the conduit 30 may be expanded in a 
45 single pass (multiple passes possible) and ft may be 
used to anchor and set in an open hole. Additionally, It 
provides a tie bacl< to the casing 36 in a single pass of 
the expander device 42. It should be noted that the 
method described with reference to Fig. 2 is intended to 
50 tie back the casing in a single pass, but multiple passes 
and/or expansions are possible. 
[0067] rt should also be noted that successive lengths 
of expandable conduit may be coupled to casings or lin- 
ers thereatx)ve using the same method. Thus, the meth- 
55 od(s) described herein may be used to line or case a 
borehole without the use of cement. 
[0068] Referring to Fig. 3, there is shown in sequence 
(Figs 3a to 3d) successive stages of anchoring an ex- 
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the conduit 80 »s inserted into ^ f^ J''^,^'^, 

Dander device 86 is located within the lower end 80^ ol 
S c^nduK 80. the tower end 801 being expanded to 
aioTr^lte the expander device fSrl^;^^*: 

7S^r device 86 are substantially the same as the 
previous embodiments. oouiiththe in- 

[0070] Referring to Fig. 3a. the <«^'"9 ^° 
Ttab e device 84 attached thereto and the expander 

See 86 located therein is run Into 
quired setting depth. Itwill be appreciatedtha^attho^^^^ 

Fias 3a to 3d show the inflatable device 84 releasab^ 
attached to the lower end 801 of the condurt 80 the .n- 
?a^b.e dlvice 84 may be releasably attached ator near 

an uDoer end of the conduit 80. 
?OoXTheinflatabledevice84maybeofanysutaW^^ 

duration, but is typically a device that has an Inflat- 
SrannlrWltoon-type portion f4b that .s mounted 
on an annular ring 84r. The annular r«i9 j'^^*^^ 
.trino Wireline or the like to be passed through the in 
fSe 2vtee W as required. This is particularly ad- 
Ttage^rwh^fe the iSt latable device 84 and/orthe 
expander device 86 are positioned at the upper end of 

llSSr Refemng to Fig. 3b. the inflatable device 84 is 
Sd to J^pTnd the inflatable annular balloon-type 
Ston^. AS the balloon-type portion 84bexpands.t 

SSts the casing 82. thus P'o^^^l^^^^"^^^^ 
tween the conduit 80 and the casing 82. This contact 
^IL the balloon-type portion 84b and the c^.n9 82 
provides an anchorpointandtorasealbetweenthecon- 

duit 80 and the casing 82. ^^i^„t tho 

F00731 It should be noted that in this embodiment, the 
E apined to the conduit 80 by subsequent rnove^ 
ZioTL conduit 80. that is by push ng or pu».n9 on 
Lcondu«801orexample.w11lbetran8ferredto«^ecas 

Z 82 Via the inflatable device 84. Ho««-«^ "^'"^tj"^ 
venttonal sfips. the inflated balloon-type portion 84b « 
to damage the casing. Addfttonally. the ^ze 
of?he baLn-type portion 84b can be chosen whereby 
rrsufflciently large so as not to lose lU grip on the 
c^lng Tev^^ when the inflatable device 84 moved 

^oCr~rdev-^ae 
SdablecondurteOtoradiallyexpandth^ 
as Shown in Fig. 3c. The expander devce 86 can be 
p^ope"^ through the conduit 80 in any conventional 
manner, as with the previous «'"''°d"^"'^. ..^^.g 
r00751 Also, and as with the previous embodiments 
an iu er surface 80s of the conduit 80 can be provided 
wnh aSon and/or sealing matorial. The f rictK,n and/ 



orseanngmaterialmaycompriseforexamptea 
»hte tvoe of rubber or other resilient materials. Por ex 
^n.« the fr Irtton and/or sealing material can be con- 
r ; mUar way to the friction and/or sealing ma- 

Adcfitionally. the conduit 80 may Provid«i 
with frtctlon and/or sealing material (e.g. material 100 
T2) af^tower end 801 of the conduit 80 to enhance 
,0 ^-chVingeffectatthisportionofthe^^^^^^^^ 

rfrtionallv the friction and/or sealing material can oe pro 
Xedal^Liousspaced-apartlocationsalongm^^^^^^ 
of the conduit 80 to enhance the coupling between the 

conduit 80 and the casing 82. 
,5 AS the expander device 86 -.pu^ed upwards 

the upward movementthereof is stopped atter a prede 

Te^ned time or distance, at --^^^^^^;j:^::^Z 
rtpvice 84 is lowered until the coupling 88 b^een ine 
txranc^devi.e86andthelnflatabledevice861a^^^^^^^^ 

.0 i'wttfife previous embodiments, the 'nflaf « ^e ' 
toon m^e portion 84b is automatically deflated and fur- 
SeuTwaS^movementoftheexpander device 86cau^ 

Ts heLatabte device 84 also to move upwa^^ as 

Z \s^r.^.n ^ It Should be noted that the upward 

exoanded to provide a sufficient anchor. 
mnT«i The expander device 86 is continually pulled 
Sdstowa^^s'?he^urtaceunti,thecondujt80i^^^^^^^ 
30 e^anded to contact the casing 82. Thereafter, the in^ 
fSfdevtee 84 and the expander device 86 may be 
removed from the borehole at the surface 

Anchoringandexpandingthecondu«80.n*.s 

Say has the same advantages as in the Previous em- 
ss Sment. but the Fig. 3 embodiment is des^ned to an- 
chor and set in cased hole rather than open hole, 
p^r^^e mlthod and apparatus describedj,ere^^ 
maTbe used for a plurality of different downhole func- 
S relating to the use of expandable conduit. For ex- 
.0 rmpfeireymaybeusedwheretheori^^^^^^^^^^^ 
ing requires to be repaired due to damage or *e lite 

overlaying the damaged portion with a Portion of ex- 
^anSte conduit. They may also be used to t,e bacK to 
me liner or casing, as described herein. 
45 raoai] Thus.there^providedincertainembod.rnente 
anapparatus and method of anchoring an expandable 
Sndult to a second conduh. The apparatus and m^od 
of certain embodiments provide numerous advantages 
oler Snventional mechanical anchoring <^f^'^ 
50 Tsllps. particularly by reducing the potential damage 
to conAitts that mechanical slips may cause. Certain 
l?odtentsof apparatus andmethodsinvolve^^^^^^^^^^ 

of an inflatable device that can either be a) a«ached d. 
rectlyatornearthetoporbotlomoftheexpandablecon- 

55 itt or b) placed within the top or bottom of the expand 
Ste c^ndurt. m a), anchoring forces are generated ^ 
a ri~t of friction between the inflatable .<^-^e andjhe 
second conduit, theforces being passedintotheconduit 
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via the inflatable device. In b), anchoring forces are gen- 
erated by friction between an outer surface of the ex- 
pandable conduit and the second conduit, the forces be- 
ing substantially passed into the second conduit directly 
via the expandable conduit. The outer surface of the ex- 
pandable conduit may be suitably prepared fie provided 
with a friction enhancing material) to increase the 
strength of the anchor. 

[0082] Modifications and improvements may be made 
to the foregoing without departing from the scope of the 
present Invention. 

Claims 

1. Wellbore lining apparatus, comprising an expanda- 
ble conduit (10) having a first section (10L) and a 
second sectbn (10s), the first section (10L) having 
an enlarged diameter (18) with respect to the sec- 
ond section (1 Os), and an expansion tool arranged 
to be at least partially housed within the first section 
(^OL), and constructed and arranged to expand at 
least a portion of the diameter of the first section 
(10L). 

2. Wellix>re lining apparatus as claimed in claim 1, 
wherein the expansion tool includes a first expander 
device (1 4) and a second expander device (1 6), the 
f irst expander device (14) being arranged to expand 
at least a portion of the first section (1 OL) of the ex- 
pandable conduit (10), and the second expander 
device (16) being arranged to expand at least a por- 
tion of the second section (10s) of the expandable 
conduit (10). 

3. Wellbore 'lining apparatus as claimed in claim 2, 
wherein the first and second expander devices (1 4, 
16) are at least partially housed within the first sec- 
tion (10L) prior to expansion thereof. 

4. Wellbore lining apparatus as claimed in claim 2 or 
claim 3, wherein the first expander device (14) is 
radially expandable. 

5. Wellbore lining apparatus as claimed in any of 
claims 2 to 4, wherein the first expander device (1 4) 
is an inflatable device (14). 

6- Wellbore lining apparatus a^ claimed in claim 5, in- 
corporating sealing means (100) between the inflat- 
able device (14) and the expandable conduit (10). 

7. Wellbore lining apparatus as claimed in any of 
claims 2 to 6, wherein the second expander device 
(16) has a outer diameter that is larger than the in- 
ner diameter of the second section (10s), 



claims 2 to 7, wherein the second expander device 
(16) expands at least a part of the expandable con- 
duit (10) by application of an axial force to the sec- 
ond expander device (16). 

5 

9. Wellbore lining apparatus as claimed in any of 
claims 2 to 8. wherein the second expander device 
(16) Is an expansion cone. 

w 10. Wellbore lining apparatus as claimed in any preced- 
ing claim, wherein the expander tool has an initial 
largest outer diameter thereof completely disposed 
in the first section (10L), and is constructed and ar- 
ranged to expand the outer diameter of the first see- 
rs tion (1 OL) adjacent the initial largest diameter of the 
expander tool. 

11. Wellbore lining apparatus as claimed in claim 10, 
wherein the expander tool is further constructed 
20 and arrangedto expand the first section (10L) along 
its entire length. 

12- Wellbore lining apparatus as claimed In any preced- 
ing claim, wherein the first section (44) is slotted 

25 (48). 

13. A method of lining a wellbore, comprising the steps 
of:- 

30 providing an expandable conduit (10) having a 

first section (10L) and a second section (10s), 
the first section (1 OL) having an enlarged diam- 
eter (18) with respect to the second section 
(10s); 

35 locating at least a portion of an expansion tool 

In the first section (10L) of the expandable con- 
duit (10), 

locating the expandable conduit (10) within a 
wellbore; and 

40 expanding at least part of the first section (1 OL) 

of the expandable conduit (10). 

14. A method according to claim 13. comprising the 
step of applying a radial force to the expandable 

45 conduit (1 0) by inflating the expansion tool. 

15. A method according to either of claims 13 or 14, in- 
cluding the step of compressing a seal means (1 00) 
between the expansion tool and the expandable 

50 conduit (10) to create a fluid-tight seal therebe- 
tween. 

16. A method according to any of claims 1 3 to 1 5, com- 
prising the step of radially expanding at least part 

55 of the first section (10L) by radially expanding at 
least a portion of the expansion tool. 



8. Wellbore lining apparatus as claimed in any of 



17. A method as claimed in any one of claims claim 13 
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expander device (16). 
(10S) of the expandable conduit (10). 

sLind expander device (16) in an ax.al dl^^»n 
SeTJS effecting expansion of me second sectton 
(10S) of the expandable condutt (1 0). 

(16) to apply the axial force thereto. 

21 A method according to claior 18 or 19. wherein a 
Imna force is applied to move the second expand- 
ers 06) in an axial direction through the ex- 
pandable conduit (10). 

22 A method according to any one of claims 17 to 21. 
whe^n at least one of the first and second expand- 
er dSs (14. 1 6) is located within the first se^^^ 

00 "Si running the conduit (10) into the bore- 

hole. 35 

23. A method according to any 

wherein the expander devices (U. 16) are »caw 
:Sn the first section (10L) while running the con- 
duit (10) into the borehole. ^ 

24. A method according to any one of ^^'^J;!;;^;'^^^^^ 
wherein expanding at least a porton of the f irst sec 
tn (Toi!) anchors'the conduit (10) within the well- 
bore. 45 

25. A method according to any one of » 1 ^^^^^^^^^^ 
wherein expanding at least a portion of thefirstsec 
;on (ToL) places an outside portion of the conduit 
(10) into contact with the wellbore. ^ 

26. A method according to any one of c'a'^« to^^^^^^ 
whereinexpandingatleastaportionofthefirstsec 

"on lOl!) places an outside portion of the condi^t 
(10) into a>ntact with a surrounding tubular dis- ^ 
posed in the wellbore. 
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